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fS (54) Title: GAS GENERATOR DEPLOYED OCCUPANT PROTECTION APPARATUS AND METHOD 

^ (57) Abstract: An apparatus and method for protecting an occupant of a building from flying debris from a frangible structure of 
^ the building, such as a window or the like, in the event of an explosion or other blast A protective barrier is positioned adjacent the 
building structure and is constructed to be deployed by inflation of at least a portion thereof. The protective barrier is movable from 
Q a stored position adjacent the building structure to a deployed position in which it covers the building structure. A gas generating 
^ device is connected to the protective barrier and is operable to generate gas to inflate the protective barrier and move it to the deployed 
^ position in response to the sensing of an explosion or other blast by a sensing device located remote from the bu ildin g. 
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GAS GENERATOR DEPLOYED OCCUPANT PROTECTION 
APPARATUS AND METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates generally to an apparatus and method for 
5 protecting building occupants from injury caused by flying debris from an 
explosion or the like. More particularly, it relates to such an apparatus and 
method wherein a gas generator is used to deploy a protective barrier such as an 
air bag or the like. 

Terrorist bomb attacks provide a demonstrable need for increased protection 
10 for building occupants from the debris hazards generated by the blast. Loss of life 
in such attacks is caused mainly by the debris hazard generated by the blast (i.e., 
debris from the breakup of the windows, cladding, and ceiling and room fixtures. 
While debris hazards can be mitigated by the use of increased standoff, airblast 
barriers, stronger cladding and windows, and window coatings, such devices 
15 merely reduce but do not totally eliminate the personnel injury and, in many cases, 
are difficult and/or expensive to install. 

Accordingly, a need has arisen for a simple and effective protection system 
that provides a "last line of defense" for the occupants of a building subjected to 
an explosion and prevents or significantly reduces injury to the occupants. The 
20 protection apparatus and method of the present invention fills this need and is not 
subject to any of the disadvantages of previously used systems. 
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SUMMARY OF THE INVENTION 

In the method and apparatus of the present invention, a protective barrier 
which can be deployed by inflation is mounted adjacent a window or other 
structure providing a debris hazard in the event of an explosion. The protective 
5 barrier is movable from a stored position adjacent the window to a deployed 
position wherein it covers the window to prevent injury to the occupants from 
flying debris from the window. Preferably, the protective barrier is mounted on 
the inside of the window or other structure, although it could be mounted on the 
outside thereof. 

10 A suitable type of gas generating device is used to deploy the inflatable 

protection barrier in the event of an explosion. As an illustrative example, a 
suitable sensor may be mounted outside of the building to detect an explosion and 
activate an igniter which would then ignite a suitable gas generating composition 
to rapidly generate gas for deploying the protective barrier by inflation. Such a 

15 system would operate to deploy the protective barrier in about one millisecond 
such that the window would be covered before it is subjected to the explosion 
blast to prevent flying debris from the window and protect the building occupants 
from injury from such debris. The gas generating composition could use a solid 
propellant, a liquid propellant, or a mixture thereof. 

20 The protective barrier and inflation apparatus of the present invention may 

be mounted in any suitable housing disposed adjacent the window or other 
structure, such as a window valance, piece of furniture or the like, so that it is 
hidden from view in the stored position. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a front elevational view of a first embodiment of the present 
invention wherein the protective barrier is mounted in a stored position within a 
furniture unit positioned adjacent the bottom of the window; 

FIGURE 2 is a front elevational view of the first embodiment shown in 
Figure 1 wherein the protective barrier is deployed; 

FIGURE 3 is a front elevational view of a second embodiment wherein the 
protective barrier is mounted in a stored position within a valance unit positioned 
adjacent the top of the window; 

FIGURE 4 is a front elevational view of the second embodiment shown in 
Figure 3 wherein the protective barrier is deployed; 

FIGURE 5 is a front elevational view of a third embodiment of the present 
invention showing a modified form of protective barrier in a stored position; 

FIGURE 6 is a front elevational view similar to Ficure 5 showing the 
modified protective barrier in a deployed position; 

FIGURE 7 is a sectional view taken substantially along line 7-7 in Figure 6; 

FIGURE 8 is a side elevational view, partly in section, of one example of a 
gas generating device for effecting the deployment of the protective barrier of the 
present invention by inflation; 

FIGURE 9 is a side elevational view of another embodiment of the gas 
generating device shown in Figure 8; and 
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FIGURE 10 is a schematic view of a sensor and a protective barrier of the 
present invention relative to a building in which it is used. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 Referring to Fig. 1, there is shown a window W in a building B. A credenza 

or other furniture unit or housing 10 is mounted at the base of the window W and 
preferably is of a width at least as wide as the window. The credenza 10 is 
provided with a top panel 12 that is normally closed but can be easily opened, and 
encloses a collapsed airbag 14 and a gas generating unit 16 for inflating the airbag. 
10 The airbag 14 is of a size to cover the window W when it is fully inflated. 

The gas generating unit 16 is connected to a sensor (not shown) located 
outside of the building B. In the event of an explosion or the like outside of the 
building, the sensor activates the gas generating unit 16 to inflate the airbag 14 to 
15 cover the window in the manner shown in Fig. 2. The inflated airbag 14 serves as 
a protective barrier to protect the occupants of the building from injury from flying 
debris from the window. 

Fig. 3 illustrates a modified form of the present invention wherein the airbag 
20 14a and gas generating unit 16a are located in a valance unit or housing 10a 
mounted adjacent to the top of the window W in the building B. Upon the 
occurrence of an explosion or the like outside of the building B, the sensor (not 
shown) will activate the gas generating unit 16a to inflate the airbag 14a so that it 
covers the window in the manner shown in Fig. 4 to protect the occupants of the 
25 building from flying debris from the window. 

The gas generating unit 16, 16a may be of any suitable type of construction, 
for example, one that utilizes a solid propellant, a liquid propellant or a mixture 
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thereof. Preferably the gas generating unit is operable to inflate the airbag in 
about one millisecond. 

The airbag 14, 14a preferably is formed of a tear-resistant fabric such as 
5 Kevlar, Nylon or the like. 

Figs. 5-7 illustrate a further embodiment of the present invention wherein 
the protective barrier is formed of a layer of tear-resistant fabric 14b having 
inflatable side portions 15b to deploy the fabric to a position wherein it covers the 
10 window in the event of an explosion or the like. Referring to Fig. 5, the protective 
fabric 14b and inflatable side portions 15b may be stored in a collapsed position 
in a furniture unit or housing 10b disposed adjacent the window W. A gas 
generating unit 16b is also located within the housing 10b. 



15 In a manner similar to the embodiments shown in Figs. 1-4, if there is an 

explosion outside the building, the sensor (not shown) activates the gas generating 
unit 16b to create inflation gas that is directed through gas lines 17b to airbag 
housings 19b for the purpose of inflating the side portions 15b of the protective 
fabric 14b to deploy it to the position of Fig. 6 wherein it covers the window to 

20 protect the occupants of the building from flying debris from the window in the 
event of an explosion or the like. 

As shown in Fig. 7, the inflatable side portions 15b of the protective fabric 
14b may be provided with one or more slide members 20b that are slidably 
25 mounted in adjacent longitudinal track members 22b mounted on the wall 24b 

disposed on both sides of the window W. In operation, when the side portions 15b 
are inflated, the slide members 20b move upwardly (or downwardly depending on 
the location of the housing 10b relative to the window) in the track members 22b 
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to deploy the protective fabric 14b to the position shown in Fig. 6 wherein it 
covers the window. 

Figs. 8 and 9 illustrate two embodiments of gas generating units that could 
be used with the occupant protection apparatus and method of the present 
invention. In the gas generating unit of Fig. 8, a pressure vessel 30 is used to store 
an inflation gas mixture 32 under pressure. An ignition charge 34, i.e., a 
detonatable substance that detonates as a result of a signal, such as an electrical 
impulse from a sensor (not shown), is also present in the pressure vessel 30. Upon 
the detection of an explosion or the like, the sensor activates an igniter 36 which 
causes the ignition charge 34 to combust. This generates sufficient heat to cause a 
main generant charge 38 in a generant container 40 to bum and generate gases 
which pass through openings into the pressure vessel. The generated gas in 
combination with the stored inflation gas mixture 32 creates sufficient pressure to 
rupture a seal disc 42 and pass through outlet ports 44 in a manifold 46 positioned 
at one end of the pressure vessel. Thereafter, the expelled gases are conducted to 
the air bag or bags to inflate them. 

Fig. 9 illustrates a modified gas generating unit wherein no gas is present 
20 until the igniter causes the propellant to break down and release the non-toxic 
particulate-free gases. Since no part of the inflator is reserved for storage 
capacity, the device may be smaller than the gas generating unit of Fig. 8. A 
cartridge 50 holds a gas generant 52. At one end of the cartridge 50 is an initiator 
54 that will combust to ignite the gas generant 52 in response to a signal from the 
25 sensor (not shown) which generates the signal as a result of an explosion or the 
like. 
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The end of the gas generating device opposite from that containing the 
initiator 54 holds a screen 56 upon which any particulates in the produced gas are 
retained, a burst disc 58, which is ruptured when the gas pressure exceeds a 
predetermined value, permitting the gas to escape from the cartridge 50, and a 
spring 60 to maintain a specific distance between the burst disc 58 and the screen 
56. To ensure that the expelled gas is not released in an unduly strong stream, a 
diffuser 62 is affixed to the discharge end of the inflator. 

It will be readily seen , therefore, that the different embodiments of the 
10 occupant protection apparatus and method of the present invention provide simple 
and effective protection for the occupants of a building from flying debris from 
windows or the like in the event of an explosion outside the building. The 
protective barriers of the present invention have been shown in the drawings as 
being mounted on the inside of the window. In some cases, the protective barrier 
15 could be mounted on the outside of the window. 



Preferably, as shown in Fig. 10, a sensor S is located outside of and remote 
from the building B and is operatively connected to the occupant protection 
apparatus 10 so as to deploy the protective barrier to cover the window before it is 
20 subjected to the pressure wave and debris from the explosion. 

While the invention has been described in connection with what is presently 
considered to be the most practical and preferred embodiments, it is to be 
understood that the invention is not to be limited to the disclosed embodiments, 
25 but on the contrary, is intended to cover various modifications and equivalent 
arrangements included within the spirit and scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1. Apparatus for protecting an occupant of a building from flying debris 
from a frangible structure thereof, such as a window or the like, in the event of an 
explosion or other blast, said apparatus comprising: 

a protective barrier disposed adjacent said building structure, said 
protective barrier being constructed to be deployed by inflation of at least a 
portion thereof, and being movable from a stored position adjacent said building 
structure to a deployed position in which it covers said building structure; and 

a gas generating device connected to said protective barrier and being 
operable to move said protective barrier to said deployed position by inflation 
thereof in the event of an explosion or other blast. 

2. The apparatus of claim 1 further comprising a sensing device located 
remote from the building and being connected to said gas generating device, said 
sensing device being operable to effect the operation of said gas generating device 
in the event of an explosion or other blast. 

3. The apparatus of claim 1 wherein said protective barrier comprises an 
inflatable bag formed of a tear resistant material. 

4. The apparatus of claim 1 wherein said protective barrier comprises a 
sheet of tear resistant material having an inflatable portion. 

5. The apparatus of claim 4 wherein said sheet comprises inflatable 
portions on opposite sides thereof. 

6. The apparatus of claim 5 wherein said inflatable portions are mounted 
for slidable movement adjacent opposite sides of said building structure, whereby 
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upon inflation of said inflatable portions, said sheet is moved to said deployed 
position wherein it covers said building structure. 

7. The apparatus of claim 4 wherein said sheet is formed of a reinforced 
fabric material. 

8. The apparatus of claim 1 wherein said gas generating device comprises 
an ignitable gas generating composition that generates sufficient gas when ignited 
to deploy said protective barrier in about one millisecond. 

9. The apparatus of claim 8 wherein said gas generating composition 
comprises a solid propellant. 

10. The apparatus of claim 8 wherein said gas generating composition 
comprises a liquid propellant. 

1 1 . The apparatus of claim 1 wherein said protective barrier is enclosed in 
said stored position in a housing disposed adjacent said building structure. 

12. The apparatus of claim 1 1 wherein said housing is disposed in a 
credenza unit located below said building structure. 

13. The apparatus of claim 1 1 wherein said housing is disposed in a 
valance unit located above said building structure. 

14. A method of protecting an occupant of a building from flying debris 
from a frangible structure thereof, such as a window or the like, in the event of an 
explosion or other blast, comprising the steps of: 
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providing an inflatable protective barrier adjacent said building 
structure, said protective barrier being movable from a stored position adjacent 
said building structure to a deployed position in which it covers said building 
structure; and 

inflating said protective barrier to move it to said deployed position 
by activating a gas generating device connected thereto in response to the sensing 
of an explosion or other blast. 
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